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SOME RESULTS OF PHENOLOGICAL OBSERVATIONS OVER
THE MAIN NECTARIFEROUS-POLLINIFEROUS PLANTS
OF THE CHUVASH REPUBLIC

Abstract. It has been proven that favorable prerequisites for the development of bee colonies and the production
of high honey flow are created in cases when the apiary is fully surrounded by nectariferous lands (landscapes): forests,
meadows, gardens, fields and forest belts with biodiversity of nectar-pollen flora, i.e. a continuous honey flow appears
or a flower-nectar conveyor is created. During the phenological observations, beekeepers assured themselves that in
order to clearly and fully utilize the nectar-pollen flora, it is necessary to have information from many years of research
on the progression of the flowering of the presented plants, starting from early spring and ending in the fall at the end
of the beekeeping season. Accurately compiled data of perennial phenological records and a calendar of flowering of
entomophilous plants guarantee the beekeeper's opportunities to more rationally control their actions in doing the
beekeeping business and improving the honey flow by including newly introduced plants in the flower conveyor that
more completely fill the non-honey flow periods. It is safe to hope that, based on the analysis of regular perennial
phenological records, each apiary beekeeper can predict the honey flow and make an adjustment to the technology of
keeping and caring for the bee colonies.

The beekeepers of the apiary of OOO Pchelovodcheskoe of the Kravsnoarmeysky district of the Chuvash
Republic have become convinced that by knowing the beginning and end of the full flowering of nectariferous-
polliniferous plants, its duration can be determined. Depending on the strength of the honey flow, there are: a no honey
flow period, when the bee colony on the control weights shows a decrease in the total mass; supporting honey flow,
when the scales show from 0 to 0.6 kg of profit, while the honey in bee colonies does not increase in the direction of
profit and does not accumulate in an amount sufficient for pumping the marketable honey; productive honey flow,
when reference scales show from 1 kg or more of nectar profit per day. In this case, the amount of ripe honey in
colonies will be sufficient for selection and pumping. It should be noted that the main honey flow is the strongest
productive honey flow when from each main wintering colony, full unopened honeycomb frames from several honey
chambers or shells are pumped out, which is the eventual result of the economic efficiency of the apiary.

Analysis of the results of phenological observations allows us to note the shift of the period of the beginning and
the end of flowering in other plant species. It should be noted that in both 2017 and 2018, the species composition of
the flora in the investigated area has blossomed continuously, ending in August and September: in European goldenrod
(Solidago virgaurea) - 01/09/2017 and 28/08/2018; in common globe thistle (Echinops sphaerocephalus) - 09/05/2017
and 08/20/2018.

Key words: bee colony, phenology, biodiversity, entomophilous plants, Manchurian linden, nectar-pollen,
attendance, honey flow, flower conveyor.

Introduction. The Chuvash Republic is located in the center of the European part of the Russian
Federation - the Volga-Vyatka region. In the western part, it borders on the Nizhny Novgorod region, in the
north - on the Republic of Mari El in the east - on the Republic of Tatarstan, in the southern part - on the
Republic of Mordovia and the Ulyanovsk region (figure 1). According to specialists, this geographical
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location has determined the most important characteristics of the climatic conditions, floristic and faunistic
features [1,2].

Gafurova M.M. (2014), in one of her works, wrote that floristic and phytocenotic diversity in Chuvashia
is caused, first of all, by its geographical location - at the junction of the European broadleaved, Eurasian
taiga and steppe botanical-geographical regions, boreal and continental bioregions. Also, the author noted
that for all the time of research in this area it was revealed 1586 species of natural flora from 573 genera,
126 families, 77 orders, 6 classes, 5 departments. However, the above-mentioned characteristics increasing
number of a population largely determine the degree of economic development of the territory, on the
dominant part of which the natural landscape is almost completely disturbed [1].

It should be noted that the current situation on the transformation of natural landscapes not only in the
Chuvash Republic but also in many other regions of Russia leads to a reduction in flora populations or their
complete disappearance. The reasons contributing to these processes are: deforestation, ploughness of
steppes, reclamation works, livestock grazing, violations of geo technology, land alienation during construc-
tion, industrial and transport emissions (ecotoxicants), recreational pressure and other factors [2,3,4].

Madebeikin I.N. and Madedekin L.I. (2015) wrote that over the past 50 years in the Chuvashia meadows
horehound (Elsholtzia cristata) has disappeared, and on the verge of extinction, there are nectariferous plants
like Valeriana officinalis (Valeriana officinalis), spurge olive (Daphne mezereum) and others. Looking into
questions of the transformation of ecosystems of various levels in the republic, they noted a decrease in the
number of insects (Wallace's giant bees (Megachile), burrowing bees (4dndrena), Osmia (Osmia), bumble-
bees (Bombus)), on which the biopotential of entomophilous wild and cultivated plants depends [9,10,5].

One of the ways to solve the displayed problems is to expand the network of farms engaged in
beekeeping, the main task of which is the raising and maintenance of honey bees (Apis mellifera). From the
point of view of chronology, the connection between the bee and the flower was discovered as early as in
1750 by A. Dobbs, and in 1793 K. Sprengel proved the beneficial properties of honey bees and the need for
them to preserve the flora. Currently, it is estimated that 75-85% of all flower visitors are honey bees. It is
estimated that indirect benefit to agriculture from bees, during pollination, exceeds the direct benefits of
collecting honey in about 10 times [6].

Favorable prerequisites for the development of bee colonies and the obtaining of high honey flow are
created when a variety of nectariferous lands (landscapes) surround the apiary: forests, meadows, gardens,
fields and forest belts. On such areas, during the entire beekeeping season, continuous flowering of natural
and cultivated nectariferous plants is observed, as a result, there is a continuous honey flow or a flower-
nectar conveyor. At the same time, for the correct and full use of the honey-making base, it is necessary to
have information about the progression of the flowering of the presented plants, starting in spring and ending
in fall.

To study and characterize the local honey-collecting conditions, annually observe over the terms of the
flowering of nectariferous and polliniferous plants in the apiary bees' productive flight zone or phenological
observations over the apiary are conducted [7,8]. In general, it can be noted that phenology is a science that
studies periodic phenomena in the development of the organic world, due to seasonal changes. Accurately
compiled perennial phenological records or calendar of the flowering of entomophilous plants enable the
beekeepers to more rationally control their farming activities and improve the honey flow by including new
plants into the flower conveyor filling the non-honey flow periods. Based on the analysis of long-term
phenological records, the beekeepers can predict honey flow and make adjustments in the technology of
keeping and caring for bee colonies. [9,10,11,12,14].

The aim of the work is to establish the terms of flowering of the principal spring entomophilous plants
and small-leaved linden producing nectar in the middle of summer, as well as determining the attendance
of flowers by honey bees (4Apis mellifera), in the vicinity of the Vurmankasy-Shatma village of the Pikshik
rural settlement of the Krasnoarmeysky district, the Chuvash Republic.

Object, methods of the research. The work was carried out at a stationary apiary in the village
Vurmankasy-Shatma, Krasnoarmeysky district of the Chuvash Republic and at the department of general
and private zootechnics of the Chuvash State Agricultural Academy (2015-2018). The objects of the
research were the species composition of nectar-pollen plants on the above-mentioned apiary, and honey
bees (workers) - Apis mellifera.
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The methodological-theoretical basis of the research is the scientific works and developments of
domestic scientists, in particular, R&D of I.N. Madebeikin, as well as two-year results of phenological
observations. Attendance of flowers by bees was determined by the 5-point system proposed by I.N. Made-
beikin, 2001: 1 point - there is no insect on the flowers; 2 points - on average, less than one bee could be
found on 1 m? of the flowering area; 3 points - on 1 m” of the flowering area there are from one to two bees;
4 points - 3-4 bees on 1 m?; 5 points - on 1 m” of flowers 5 or more bees can be found.

According to the accepted methods, the beginning of flowering is considered the appearance of the first
flowers on plants. In defining the beginning of the flowering of plants, in which flowers are collected in
inflorescences, the efflorescence of the middle (fruited) flowers is taken into account, rather than the
marginal flowers (unfertile). In herbaceous species, flowering begins with the appearance in the area of
several (5-7 pieces) plants with opened flowers. The beginning of the mass flowering of nectariferous trees
and shrubs is considered as the period when about one third or one-fourth of all available flowers bloom; in
herbaceous plants - when there is at least one-third of the plants of the area with flowers. The end of mass
flowering is a condition when a tree has no more than 25% of all flowers, herbaceous plants - no more than
30% [10].

In the identification of plants, the Guide to higher plants of the Chuvash ASSR by Z.M. Kudanova
(1965), as well as the monograph "Vascular Plants of the Chuvash Republic" by M.M. Gafurova (2014)
were used [1,15].

Research results. It is on record that knowing the beginning and end of the full flowering of plants, it
is possible to determine its duration. Depending on the strength of the honey flow, there are: a no honey
flow period, when the bee colony on the control weights shows a decrease in the total mass; supporting
honey flow, when the scales show from 0 to 0.6 kg of profit, while the honey in bee colonies does not
increase in the direction of profit and does not accumulate in an amount sufficient for pumping the
marketable honey; productive honey flow, when reference scales show from 1 kg or more of nectar profit
per day. In this case, the amount of ripe honey in colonies will be sufficient for selection and pumping. It
should be noted that the main honey flow is the strongest productive honey flow, when from each main
wintering colony, full unopened honeycomb frames from several honey chambers or shells are pumped out,
which is the eventual result of the economic efficiency of the apiary od the central regions of the Russian
Federation, including the Chuvash Republic.

The results of phenological observations of some aspects of the biology of the main nectar-pollen plants
and the attendance of flowers by honeybees (workers) are presented in the table.

Results of phenological observations over the flowering of the main nectar-pollen plants and their attendance
by honeybees in the vicinity of Vurmankasy-Shatma village of the Krasnoarmeysky district of the Chuvash Republic

2017 2018
flowering S flowering 5
Name of plants 20 o :%3 £ 20 o % g

1 2 3 4 5 6 7 8 9

Coltsfoot (Tussilago farfara) 04.04 30.04 26 3 10.04 04.05 24 3
Basket willow (Salix viminalis) 08.04 19.04 11 5 14.04 26.04 12 5
Hazel, hazelnut tree (Corylus avellana) 11.04 19.04 8 3 11.04 18.04 7 3
Goat willow (Salix caprea) 12.04 34.04 12 5 18.04 28.04 10 5
Caspian willow (Salix daphnoides) 13.04 23.04 10 5 21.04 30.04 9 5
Unspotted lungwort (Pulmonaria obsuera) 24.04 14.05 20 4 25.04 16.05 21 4
Osier willow (Salix viminalis) 27.04 08.05 11 4 24.04 14.05 10 5
Grey willow (Salix cinerea) 28.04 08.06 11 4 04.05 14.05 10 4
Crack willow (yellow) (Salix fragilis) 03.05 16.05 13 5 09.05 20.05 11 5
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Table continuation

1 2 3 4 5 6 7 8 9
Norway maple (Acer platanoides) 09.05 19.05 10 4 15.05 26.05 11 4
Sphery willow (Salix fragolis) 09.05 18.05 5 11.05 21.05 11 5
White willow (Salix alba) 14.05 24.05 5 13.05 23.05 10 5
Almond-leaved willow (Salix triandra) 15.05 30.05 15 4 13.05 26.05 13 5
Sjﬁ"qﬁ.‘;‘;lr;)dandelion (Taraxacum 1505 | 15.06 30 3 13.05 | 1206 | 29 3
2{?;%?%6‘1 violet willow (Salix 18.05 | 27.05 9 4 24.05 | 03.06 9 5
Gooseberry (Ribes uvacrispa) 18.05 08.06 20 5 18.05 09.06 21 4
Purple willow (Salix purpurea) 17.05 27.05 10 4 11.05 20.05 9 4
Black thorn (Prunus spinosa) 21.05 30.05 9 4 27.05 06.06 9 3
Apple tree (Malus) 22.05 02.06 10 4 18.05 28.05 10 4
Rowan tree (Sorbus aucupria) 30.05 12.06 12 3 20.05 02.06 12 3
Black chokeberry (Adronia melanocarpa) 01.06 11.06 10 4 24.05 05.06 11 3
White clover (Trifolium repen) 06.06 06.07 30 3 02.06 03.07 31 3
Greater celandine (Chelidonium majus) 20.05 18.07 58 5 26.05 25.07 59 3
Common barberry (Berberis vulgaris) 09.06 09.07 10 4 01.06 10.07 9 3
Tartarian honeysuckle (Lonicera tatarica) 07.06 19.06 12 4 13.06 24.06 11 4
Andrean lupin (Lupinus mutabilis) 10.06 30.06 20 3 16.06 07.07 21 3
Red raspberry (Rubus idaeus) 26.06 17.07 21 5 02.07 22.07 20 5
5:;2?2};;%““" (Epilobium 2606 | 3007 | 44 4 | 2306 | 2804 | 35
Z;;i‘l’rz fgsv;’et clover (Melilotus 30.06 | 07.08 38 4 24.06 | 30.06 36 4
Motherwort (Leonurus cardiaca) 23.06 18.08 45 4 10.06 05.08 45 4
Blueweed (Echium vulgare) 20.06 30.07 40 4 20.06 02.08 42 3
Lilac sage (Salvia verticillata) 30.06 05.08 35 4 06.07 08.08 31 3
Birds-foot trefoil (Lotus corniculatus) 10.07 20.08 40 3 25.06 30.07 40 3
Field scabious (Knautia arvensis) 10.07 30.08 50 4 16.07 06.08 50 3
Large-leaved linden (Tilia platyphyllos) 10.07 24.07 14 5 29.06 12.07 14 4
Small-leaved linden (7ilia cordata) 16.07 29.07 13 5 04.07 18.07 14 5
Compass plant (Silphium perfoliatum) 20.07 21.10 89 4 20.06 28.09 88 4
Snowberry (Symphoricarpos) 30.06 05.08 35 5 06.07 16.08 40 5
Manchurian linden (7ilia mandshurica) 28.07 10.08 12 5 16.07 29.07 13 4
European goldenrod (Solidago virgaurea) 01.08 01.09 30 3 25.07 28.08 30 3
;‘;Z‘e“;gz‘eil;l’;’; ;;“S“e (Echinops 0408 | 0509 | 31 3| 1907 | 2008 | 31& 5
Artichoke (Helianthus tuberosus) 14.08 30.09 45 3 30.07 24.09 54 3

The results of phenological observations over the main nectar-pollen plants on a stationary apiary in
Vurmankasy-Shatma, Krasnoarmeysky district allow us to note that there is availability for bee colonies of
spring, transitional, summer and late honey flow (nectar and pollen brought to the bee colony from the
surrounding plants). The research made it possible to establish the distinctive features during the periods of
beginning and end of flowering in 2017-2018 in all representatives of flora in the apiary and adjacent
territories, which is most likely due to the cyclicality of their development in nature. The distinctive features
of the attendance of flowers by honeybees in plants within the same taxonomic group, as well as in different
groups, which are associated with biomorphological traits, as well as microclimatic conditions for
development, have been revealed. The group of plants, with the attendance pf 3 points is early flowering
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and not large-scale, which may have affected this indicator. At the same time, attendance is affected by
temperature indicators that affect the sugar content and thus control the effect of attractiveness for bees.

The group with 4 and 5 points of attendance consists of mostly mass-flowering species, which explains
the high scores. The distinctive features between years may be related to the same biological cyclicity in
plant development or weather conditions [17]. In general, it can be noted that high honey flow and other bee
products are closely related to the presence of a forage base characterized by high biodiversity of entomo-
philic plants. Herewith, in order to conduct annual activities on the use of nectariferous resources in the
apiary and adjacent areas, it is necessary to carry out regular phenological observations over the flowering
of plants supporting and the main nectar pollen, which will be an analytical material for the creation of a
regional predictive information base.

A. W. Cxeopuog!, B. . Cemenor!, B. H. Carrapog?, /. A. Baiimykanos?
. A. Domanos®, I'. A. Aéaymaesat, JI. A. ®aiizynaesa’
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4YBAII PECITYBJIMKACBIHBIH HEI'I3I'T LITPHEJII TO3AHIBI ©CIMAIKTEPTH
OEHOJIOI'UAJIBIK BAKBIJIAY IbIH KEUBIP HOTH/KEJIEPI

Annoranus. Makanana Uysam Pecrrydnmkaceiaeiy KpacHoapMmeiika aynaHsIHBIH Bypmankack-MatbMa aybuist
MaHalbIHIAFbl Oall apajapblHbIH HETri3rl IIipHeNi TO3aHAbl ©CIMIIKTEepiHIH TyieHyiHe (EHONOTHSJIBIK Oakbuiay
HOTWOKENIEPIHIH TEOPHUSIIBIK KOHE TOKIpHOeik aepektepi OepinreH. Herisri kexTemri 3JHTOMO(MIBI 6CIMIIKTEPIiH
TYJIeHy Mep3iMaepi, ®Ka3IblH OpTAChIHA IIBIPBIHIBI OHAIPETIH YCAK JKaNbIPAKThl )KOHE MHTPOIYKIHMSIIAHFaH KOKe
TYpJIEpiHIH KanblpaKTapbl OeJTiJICHIeH.

Owmapranb! Oanp! ankanrap (JlanamadTrap) ThIFbI3 KOpIIaFaH KaFJaiiap/ia apa ysulapblH JaMBITY KSHE )KOFaphl
0aJt JKMHAFBIIITAP/BI ATy YIIIH KOJIAHIbI aIFbIIIAPTTAp JKacaJaThIHbI TOJICIICH . OpMaHaap, Ia0bIHABIKTAp, OaKTap,
AJKANTap >KoHE ILipHEINi-To3aHabl (GIOpaHblH OHOSPTYPIIUIri 6ap opMaH alKanTapbl, SFHU Y3IIKCi3 MEIULIUHAIBIK
JKMHAY Naiiga 6onaapl HeMece TYJI-IIipHesl KoHBerep Kypbliapl. PeHonorusublk O0akpuiay OapsichiHIa Oai apa eci-
py1Iiep mipHeNi-To3aHab! (IOpaHbl HAKTHI XKOHE TOJIBIKKAH/bI aijajlaHy YIIiH epTe KOKTEMHEH OacTall XoHe Ky3/1e
apa MayCHIMBIHBIH COHBIH/A AasSKTANATBIH YCHIHBUIFAH OCIMIIKTEPIiH TYIACHY KE3eKTUIrl Typaibl KOIDKBUIIBIK
3epTTeyJiep MAIIIMETTEPiHIH OOTYBI KAXKET eKeHiHe K3 KeTKi3i. Kem KpUAbIK (eHONOTUSIIBIK Ka30amapablH JYPhIC
JKacaliFaH JepeKTepi xKoHe SYHTOMO(MIBAI eCIMIIKTEpIiH TYIIeHy KyHTi30eci 0an apa ysICchlHA oMapTa IIapyarmibl-
JIBIFBIH JKYPri3y OOHBIHIIA 63 ic-KMMBUIBIH aKbIIIFa KOHBIMABI YHJIECTipyTe oHe I'yJI KOHBeHepiHe xaHa HHTPOLYKIHs-
JIAHFaH OCIMIIKTEp/i KOCYy KOJIBIMEH MeI0COOpATapIbl xKaKkcapTyFa Keniaik oepeni. TypakThl KOIDKbUIIBIK (EeHO-
JIOTHSUTBIK Ka30axapabl Tayay Heri3iHae oMapTaHbIH opOip oMapTacsl Oar sKHHAFRIH O0JDKal anaabl xKoHe Oan apana-
PBIHBIH OTOACHUIAPBIH KYTII-YCTay JKOHE KYTY TEXHOJIOTHSCHIHA TY3ETYyJIep €Hri3e allajibl JIell CEHIMMEH YMITTEHyre
Oonanpl.

Uysam PecnyonmkaceiabiH KpaBcHoapmetiick aymansiabig "[TuenoBogueckoe" JXKILIK omapraceiHbIH apa eci-
pyLILIepl MWipHeNi-To3aHIbUIAPABIH TOJIBIK TYJICHYIHIH 0acTanybl MEH asKTalyblH Oije OTBIPBIN, OHBIH Y3aKTHIFbIH
aHBIKTayFa OOJIaThIHBIHA KO3 KeTKi3ai. ban sxuHay xyinine 6ailaHbICTHI OeTiHel: GaKbuIay Tapa3bliIapblH/ia apa YsChl
KTl MaCCaHBIH TOMEHIETeHIH KopceTeTiH MexocOopanl; Tapassl 0-meH 0,6 Kr-Fa meifiH maiina KepceTKeHae KO-
Jaymsl Meqocoopsr, Oyt perte ban apa ysumapeiaaars! Oa maiiga »KarblHa YIFaMai bl )KoHe TayapibIK O0ai TypiHme
COpY VIIiH >KeTKUTIKTI MeJIepe KHHAKTaIMaiIer;, OakbUiay Tapa3buiapbl KyHiHE 1 KT )KoHE OfaH [a Kem Maijga
KepceTKeH1e oHIMII MenocOoopabl. byt xxaraaiina ordackinaa mickeH Oall CaHbl ipiKTey )KOHE COpY YILIH HKETKLUTIKTI
MeJepae Oonaasl. AlTa KeTy Kepek, 0acTbl Oan )KHUHAY — €H JKaKChl OHIMIII Oan xkuHay Ke3eHi. byn kesne opOip
HETi3ri KBICTBIK TYKbIMAAC apa ysuIapblHaH He KOpIIyCTapbhlHAaH JKAICBIPBUIFAH KaKHaKTapbIMeH OanmaybI3zbl Oan
aJIBIHA/IBI, ©3 Ke3ETIH/IC 01 OMAPTAHBIH YKOHOMHKAJIBIK THIMILTITIHIH COHFBI HOTHXKECI OOJIBII TaObUIA b

AJIBIHFaH MOJIIMETTEP/ICH KOPIHII TYPFaH/Iai, 3ePTTEI'eH ayMaKTa j)koHe OHIM1 0ai )KuHay aiiMarbIHa SpTYpIi
TYpJiepAiH OoJyblHa OaillaHBICTBI OCIMIIKTEPIIH TYJIAeHY Mep3iMaiIiri ansikranabl. COHbIMEH Karap, Oip TaKCOHO-
MUSUTBIK TOII IIETiH/AE 9P TYPJI I'YJJeHy Ke3eHepi aHbIKTalibl. MBICalIbI, Tall, KbI3bUITaN TYKBIMIAPHI, COYip ailbIHBIH
OpTachIH/A TYJJIEH I, capbITal — MaMbIp aibIHBIH 0achIH/AA, al KapaKkeK Tajl — MaMbIp albIHBIH asFbIHIA TYJAEHII.
AfiTa KeTy Kepek, coyip albIHa epTe KOKTeM/Ie Ty Il OacTaraH eH epTe IIipHesi-To3aHIblIapFa erei-1er, COHain-
aK KbI3BUITAN, KiOeK TaJl jKOHE eIIKi Taj JKaTaJgbl. 3epTTey Ke3eHiHIe YCHIHBUIFaH OCIMAIKTEePIiH TYNACHYIHIH Oac-
tamysl 2017 xeutgan 2018 xporFa 6 KyHTE aybicybIMeH epekmieneHni. CoHpiMeH Katap, erep 2017 KbUTbl OJapIbiH
rynzaenyiniH 6actanyst 04.04-nen (ereiimemn, Tussilago farfara), 08.04-nen (cabay ta, Salix viminalis), kemeci *KbUTbI
—10.04 (ereiimen), 14.04-neH (cabay Tam).
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DeHONOTHSUITBIK OaKbUIAYIapABIH HOTHKENIEPIiH Talaay eCiMIIKTEpAiH TYJICHY, asKTaly Ke3eHiHiH XKoHe OacKa
TYPJEPiHIH KBUDKYBIH aTalm eTyre MyMKiHAIK Oepexi. Aiita xety kepek, 2017 »xxome 2018 >Xpuimapbl 3epTTenreH
ayMakTarbl (DJIOpaHBIH TYPJIIK KypaMbl TaMbl3 OCH KBIPKYHEKTI asKTail OTBIPBIMN, Y3IKCI3 TYJIACIi: aaThIHIIBIOBIK
(Solidago virgaurea) — 01.09.2017 x. xone 28.08.2018 x.; >xymbIpOac nakca (Echinops sphaerocephalus) —
05.09.2017 x. »xone 20.08.2018 x.

Tyiiin ce3nep: 6an apa yschl, GeHONOTHs, OMOSPTYPIILIIK, SHTOMODMIBAI 6CIMAIKTEP, MAHBWKYPIII KOKe, LIip-
Henep Oypiuiri, 6apy, 6ai xuHay, Ty KOHBeHepi.
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HEKOTOPBIE PE3YJIbTATBI ®EHOJIOT'MYECKHX HAEJIIOI[EHI/I“I‘/‘I 3A OCHOBHBIMH
HEKTAPOIIBUIBHEHOCHBIMU PACTEHUSMHA YYBAILICKOHU PECITYBJIMKHA

Annoranust. [IpencraBiieHpl TeOpeTHYECKHE M IKCIIEPUMEHTAIIbHBIE JAaHHBIE PE3yJIbTaTOB (EHOJIOTMYECKUX
HaOJIOJICHUI 32 IIBETEHHEM OCHOBHBIX HEKTAPOIBUIBLIEHOCHBIX PACTEHUII M IOCEHIAeMOCTBIO UX MEIOHOCHBIMHU
I4esaMu B oKpecTHocTsX A. Bypmankacel-lllatema Kpacnoapmetickoro paiiona Uysarickoii PecrryOnuku. Ycranos-
JICHBI CPOKH IIBETEHHS! OCHOBHBIX BECEHHHMX IHTOMO(MWIBHBIX PACTCHHWH, JIMIBI MEJIKOJIMCTHOM M MHTPOAYLHPO-
BaHHBIX BHIOB JIII, TPOAYLUPYIONINX HEKTAp B CEpEIUHE JIETa.

JlokazaHo, 4TO ONarompuATHBIE MPEANIOCHUIKH U PA3BUTHS ITYEIMHBIX CEMEH M MOJIy4eHHs BBICOKHX MEIO-
cOOpOB CO3MAIOTCS B TEX CIIyYasx, KOTJa MaceKy BIDIOTHYIO OKPY)KalOT MEIOHOCHBIE yroies (MaHmmadTer): jeca,
JIyTa, Cajibl, TOJIS ¥ JIECOIOJIOCH ¢ OMOpa3HO00pa3ueM HEKTapOIBUIBLIEHOCHOH (IIOPHI, T.€. MOSIBIISIETCS] HENPEPHIBHBINA
MeIocOop MM CO3/IaeTCs [IBETOYHO-HEKTAPHBINA KOHBelep. B xone deHomornueckux HaboAeHU M4enoBoOAbl yoe-
JUINCh, YTO JUISI YETKOTO M TOJHOLIEHHOTO MCIOJIb30BaHUS HEKTapONBIIBLIEHOCHOW (DIOpEI HEOOXOAMMO HMMETH
CBEJICHHSI MHOTOJIETHUX HCCIIEAOBAHUI O IOCIIENI0BATEIbHOCTH LBETEHHs IPEICTABICHHBIX PACTCHMH, HAYMHAs C
PaHHEBECEHHETO Mepro/ia U 3aKaHYMBasi OCEHBIO B KOHIIE ITYEIOBOHOTO ce30Ha. [IpaBUiIbHO cOCTaBlICHHbIE IaHHbIE
MHOT'OJIETHUX (DEHOJIOTHYECKUX 3alMCel U KaJeHAaph LBETEHUs] SHTOMO(QUIBHBIX PACTEHUI TapaHTUPYIOT BO3MOXK-
HOCTb ITYEJIOBOAY pa3yMHee KOOPIMHUPOBATH CBOM JICHCTBHS 110 BEACHHIO ACEYHOr0 XO35CTBA U YIIy4lllaTh MEJ0-
cOop ImyTeM BKIIIOUEHHS B IBETOUHBIN KOHBEHEp HOBBIX MHTPOYLIMPOBAHHBIX PACTCHHH, IOJTHEE 3aIIOIHSIOMNX 0e3-
MenocOoopHble nieprobl. C yBEpEeHHOCTBIO MOYKHO HaJEsIThCS, YTO Ha OCHOBE aHaM3a PETYJSIPHBIX MHOTOJIETHUX
(heHOJIOTYEeCKUX 3aIMCeH KXKIBIH MTUEII0BO/T ITACEKH MOXKET CPOTHO3UPOBATH MENOCOOP ¥ BBOJUTH KOPPEKTUPOBKY
B TEXHOJIOTHIO COAEPKAHUS U YXO0/1a 38 CEMBSIMH ITUell.

[MuenoBoxs! macexu OO0 «ITuenoBomueckoe» KpacHoapmerickoro paitona Uysarickoit PecrryOnmku yoenmmmch
1 UM U3BECTHO, YTO, 3HAsI HAYAJIO ¥ KOHETI TOJTHOTO IIBETEHHUS HEKTAPOIBIIbIIEHOCOB, MOXKHO OTPEEIUTh €ro IPO0I-
KHUTEIBHOCTb. B 3aBHCHMOCTH OT CHIIBI MeZOCOOpPa pa3nuyaroT: 6e3Men0CcO0pHBIN EpHo, KOr/ia MYEINHas CEMbs Ha
KOHTPOJIBHBIX Becax IOKa3bIBaeT CHIKEHHE 00IIeil Macchl; OANepKUBAIOIINIT MeocOop, KOria BeChl IIOKa3bIBAIOT
ot 0 1o 0,6 Kr mpuOBLTH, TPU ITOM MEJ B IMUYETHHBIX CEMbSIX HE YBEJIMYMBAETCS B CTOPOHY NPHOBUIM U HE HAKaIlIH-
BaeTCsl B KOJIMUECTBE, JOCTATOYHOM JUIsSl OTKAuKW B BUJIE TOBAPHOTO MEJa; NPOJYKTHUBHBIA MenocOop, Korua KOHT-
POJIbHBIE BECHI ITOKa3bIBAIOT OT 1 Kr 1 OoJiee MpUOBUIN HEKTapa B JeHb. B 3TOM cityuae KOJIMYECTBO 3peioro Mezia B
CeMBbSIX OKa)KEeTCS B JIOCTATOYHOM KOJIMYECTBE AJIsl 0TOOpa M oTKauku. CieyeT OTMETHTh, YTO IJIaBHBIN MenocOop —
3TO CaMblii CHJIBHBIH INPOAYKTUBHBIN MenocOop, Korna OT KakJOH OCHOBHOM 3MMOBAJIONH CEMbU OTKAaUYHMBAIOTCS
MIOJTHOMEIHBIE 3alleYaTaHHbIMU KPBIIIEYKaMH COTOBBIE PAMKHM OT HECKOJIBKHMX Mara3MHHBIX HAJICTABOK MM KOPITYCOB,
YTO U SIBIISICTCS] KOHEYHBIM PE3yJIbTaTOM SKOHOMUYECKOH 3((EKTUBHOCTHU ITACEKH.

Kak BuiHO M3 TOJTy4eHHBIX JaHHBIX, HA UCCIIEOBAHHONW TEPPUTOPHUH MIPUIACETHOTO YIACTKa U B 30HE NMPOIYK-
THUBHOTO MeZ0cO0pa BBISBIEHA IIEPHOIMYHOCTD IBETEHUSI paCTEHHH, OJ1aroapst HATMUIHIO pa3IndHbIX BUIOB. B T0 ke
BpeMs, B TIpeiesiax 0JHOM TAKCOHOMHYECKOH IPyIIIbl TAK)KE BBISBICHBI Pa3IMIHbIE EpHOAbI BeTeHus. Hampumep,
B POJly UBBI, BepOa 3aI[BETACT B CEPEIMHE anpeisi, UBa IypIlypHas — B HaYaJe Masi, a UBa IATUTBIYMHKOBAs — B KOHIIE
Masl, C YEM CBsI3aHa MOCEIIAEeMOCThb L[BETOB MBbI ITuenamMu. ClieayeT OTMETHTh, YTO K CaMbIM PAaHHUM HEKTapOIIbLIb-
LIEHOCaM, KOTOpbIe HAUYMHAIOT IBECTH PaHHEH BECHOM B arpesie Mecsilie OTHOCHINCh MaTh-U-Madyexa, a Takxke Bepoa,
nBa-OperHa 1 MBa BOJIYHHUKOBas. Haualio nBeTeHUs Ipe/ICTaBIeHHbBIX PACTEHUH 3a IIEPHUO]] UCCIICA0BAHU OTIIMYAIICS
cMmenienreM Ha 6 aneit ¢ 2017 va 2018 roa. Ilpu stom, eciu B 2017 rogy Havano MX BETEHUS OXBATHIIO MEPHOJ] C
04.04 (marb-u-mauexa, Tussilago farfara), ¢ 08.04 (uBa mpyroBuanas, Salix viminalis), To B ciemylomeM romy
narupoBka O6buta — 10.04 (MaTh-u-Mauexa), 14.04 (1Ba npyToBuaHas).
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AHanmn3 pe3yapTaToB (QEeHOIOTHUSCKUX HAOIOICHHMH TO3BOIISIET OTMETHTH CMEIIIEHHE TIEPHO/Ia HavYasa [[BETCHHUSI
1 OKOHYAHUS y OCTaJIbHBIX BHIOB pacTeHHi. Ciexyer oTMeTHTh, uTo Kak B 2017, Tak u 2018 rr. BumoBoi cocras
(hyTopel HAa HCCIEIOBAHHON TEPPUTOPHM IIBENT HENPEPHIBHO, 3aKaHYMBAs aBIYCTOM W CEHTAOpPEM: 30JI0TapHUK
oObikHOBeHHbIH (Solidago virgaurea) — 01.09.2017 r. m 28.08.2018 r.; MOPIOBHHK INApOTOJIOBBIH (Echinops
sphaerocephalus) — 05.09.2017 r. 1 20.08.2018 r.

KioueBbie ¢10Ba: mueinnHas cembs, (eHOIOrHs, OHOpa3HO0Opa3ue, IHTOMO(UIIbHBIE PACTEHHUS, MAHBUKYP-
CKasl JINIa, HEKTapOIbLUIbIIEHOC, OCENAaeMOCTh, MEI0COOP, IIBETOYHBIH KOHBEHEP.

Information about the authors:

Skvortsov Anatoly Ivanovich, Candidate of Agricultural Sciences, degree-seeking student of the Department of
Morphology, Obstetrics and Therapy, Chuvash State Agricultural Academy, Cheboksary, Chuvash Republic, Russia;
skvorcovan48(@mail.ru; https://orcid.org/0000-0001-9357-8765

Semenov Vladimir Grigoriyevich, Doctor of Biological Sciences, Professor, Academician of RANH, Honored
Scientist of the Chuvash Republic, Professor of the Department of Morphology, Obstetrics and Therapy, Chuvash State
Agricultural Academy, Cheboksary, Chuvash Republic, Russia; semenov_v.g@list.ru; https://orcid.org/0000-0002-
0349-5825

Sattarov Wener Nurullovich, Doctor of Biological Sciences, Associate Professor of the Department of Bioecology
and Biological Education, Bashkir State Pedagogical University named after Akmulla, Ufa, Russia;
wener5791@yandex.ru; https://orcid.org/0000-0001-6331-4398

Baimukanov Dastanbek Asylbekovich, Doctor of Agricultural Sciences, Professor, Corresponding Member of
the National Academy of Sciences of the Republic of Kazakhstan, Chief researcher of the ESPC Bayserke-Agro LLP,
Talgar district, Almaty region, Kazakhstan; dbaimukanov@mail.ru; https://orcid.org/0000-0002-4684-7114

Doshanov Daulet Askarovich, Candidate of Agricultural Sciences, M. Auezov South Kazakhstan State
University, Shymkent, Kazakhstan; dauliet70@mail.ru

Abdullayeva Gulzhan Akilbekovna, master of science, faculty, M.Auezov South Kazakhstan State University,
Shymkent, Kazakhstan; abdu_gulchi@mail.ru; https://orcid.org/0000-0003-3914-9438

Faizullayeva Lazzat Amankhanovna, Candidate of Agricultural Sciences, M. Auezov South Kazakhstan State
University, Shymkent, Kazakhstan; lazzat1 975@list.ru; https://orcid.org/0000-0002-4605-8158

REFERENCES

[1] Gafurova M.M. (2014). Vascular plants of the Chuvash Republic. Flora of the Volga Basin. T.S. Toliyatti: Cassandra.
333 p. (in Russ.).

[2] Skvortsov A.L., Sattarov V.N., Semenov V.G. (2018). Morphotypes and some morphological changes in Apis mellifera in
the Chuvash Republic. Beekeeping. N 1. P. 19-21 (in Russ.).

[3] Naumkin V.P. (2010). Preservation of the gene pool of nectariferous plants. Beekeeping. N 9. P. 26-27 (in Russ.).

[4] Pashayan S.A., Sidorova K.A. (2018). Environmental problems of beekeeping in the Tyumen region. Beekeeping. N 1.
P. 12-13 (in Russ.).

[5] Madebeikin I.N., Madebeikin L.I. (2015). The development of beekeeping in the conditions of global warming and
varroatosis situation. Beekeeping. N 8. P. 10-13 (in Russ.).

[6] Herald E., Weiss K. (2007). A new course of beekeeping. The basics of theoretical and practical knowledge. Moscow.
AST. Astrel. 368 p. (in Russ.).

[7] Belik E.V. (2008). Beekeeper's calendar. Rostov-on-Don. 254 p. (in Russ.).

[8] Burmistrov A.N., Krivtsov N.I., Lebedev V.I., Chupakhina O.K. (2006). The encyclopedia for beekeeper. Moscow. TID
Continental-Press. Continental Book. 480 p. (in Russ.).

[9] Yeremiya N.G. (2011). Beekeeping. Book. Chisinau. 438 p. (in Russ.).

[10] Kopelkiyevsky G.V., Burmistrov A.N. (1965). Improving the forage base of beekeeping. Moscow. Rosselhozdat. 165 p.
(in Russ.).

[11] Krasnova E.M., Lavrentyev A.Y., Toboev G.M. (2018). Foraging activity of bumblebees and bees. Beekeeping. N 5.
P. 54-56 (in Russ.).

[12] Krasnova E.M., Lavrentyev A.Y. (2018). The effect of the pheromone drug Apisil on the development of bees in
greenhouses. Beekeeping. N 10. P. 10-11 (in Russ.).

[13] Skvortsov A.L. (2013). Phenological observations over nectar-pollen flowering are the key to obtaining sustainable honey
flows. A collection of scientific works on beekeeping. Orel. Vol. 21. P. 65-67 (in Russ.).

[14] Madebeikin I.N. (2001). Nectariferous plants of the Chuvash Republic. Monograph. Cheboksary. 156 p. (in Russ.).

[15] Kudakova S.M. (1965). The Guide to the higher plants of the Chuvash ASSR. Cheboksary. Chuvash Publishing House.
345 p. (in Russ.).

[16] Madebeikin I.N., Madebeikin L.I., Skvortsov A.I. (2012). The beekeeping of Chuvashia. Monograph. Cheboksary.
264 p. (in Russ.).

[17] Mefodyev G.A., Shashkarov L.G., Semenov V.G., Baimukanov D.A., Karibayeva D.K. (2019). Comparative assessment
of varieties of the spring triticale. Bulletin of national academy of sciences of the Republic of Kazakhstan.Vol. 1, N 377 (2019),
21-26 https://doi.org/10.32014/2019.2518-1467.3. ISSN 2518-1467 (Online), ISSN 1991-3494 (Print)

— 127 ——



Bulletin the National academy of sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE), and
follows the COPE  Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be
checked by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works which
are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen in such a
way that there is no conflict of interests with respect to the research, the authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote publication
of corrections, clarifications, retractions and apologies when needed. The acceptance of a paper
automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaThy IJ1s MyOJIHMKALMK B )KypHaJIe CMOTPETh Ha calTe:

www:nauka-nanrk.kz
ISSN 2518-1467 (Online), ISSN 1991-3494 (Print)

http://www.bulletin-science.kz/index.php/en/

Penaxroper M. C. Axmemosa, T. A. Anenoues, /]. C. Anenos
Bepctka Ha kommsiotepe /. A. A6opaxumosoti

IToxmucano B meuats 10.02.2020.
dopmar 60x881/8. bymara odcernas. [Teuars — puzorpad.
19,5 m.1. Tupax 500. 3aka3 1.

Hayuonanvhas akademus nayk PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



